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Abstract

The Yunnan section of the Yunnan-Vietnam Railway, serving as a significant emblem of China’s modern railway heritage,
embodies a century of historical memory and cultural integration value. However, with the decline in railway functions, nu-
merous stations along the route encounter various challenges, including damage to the heritage, degradation of the ecological
environment, and loss of vitality in surrounding settlements. The comprehensive protection of the entire line proves challenging
and necessitates a judicious evaluation of each station settlement, accompanied by the development of systematic, stratified
preservation strategies. In response to this practical need, this study, grounded in the theory of cultural routes, examines sixty
station settlements along the Yunnan section of the Yunnan-Vietnam Railway. It develops a multi-dimensional evaluation model
encompassing heritage, environment, and socio-economic systems. Employing comprehensive evaluation methods, it catego-
rizes these settlements within a four-tier protection framework and analyzes the interaction mechanisms between systems using
a coupling coordination degree model. The results indicate that the coupling coordination degree of first-and second-tier station
settlements exceeds 0.7, significantly surpassing that of third- and fourth-tier station settlements. This demonstrates a positive
feedback loop involving heritage protection, economic development, and environmental enhancement. Based on these findings,
this study advocates differentiated protection strategies and collaborative mechanisms. Regarding protection strategies, diverse
measures such as conservation, revitalization, maintenance, and control are employed for station settlements at various levels.
Concerning collaborative mechanisms, a networked protection pathway, comprising “first-level leadership — second-level sup-
port — third-and fourth-level linkage”, is established to facilitate coordinated development among station settlements, thereby
fostering heritage safeguarding and regional sustainable development.
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Fig. 1 Station settlements of Yunnan section of Yunnan-Vietnam Railway
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Fig. 2 Elevation distribution map of settlements at each station in Yunnan section
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Fig. 3 Kernel density distribution of station settlements
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Tab. 2 Classification protection evaluation index system of settlements
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Tab. 3 Weights of classification protection evaluation indexes of settlements
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Tab. 4 The comprehensive scores of settlements and the results of coupling coordination degree of each site
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38 O TL 4k 0.0994 0.1777 0.1715 0.0958 53 0.9676 0.3757
39 K H 0.1752 0.3688 0.2960 0.2233 44 0.9551 0.5119
40 B 0.8248 0.6776 0.6292 0.7149 8 0.9934 0.8462
41 A (6 gE vk 0.8663 0.7557 0.8138 0.8073 6 0.9984 0.9016
42 B 0.6952 0.5927 0.5014 0.5934 11 0.9912 0.7757
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No. Station Heritage Environmental Socioeconomic Overall score Sort Coupling Coupling coordination

settlement system system system degree degree
43 TEAT 0.9890 0.7420 0.8052 0.8592 5 0.9926 0.9208
44 P& IR 0.5135 0.3405 0.4146 0.4068 27 0.9860 0.6491
45 B4 LT 0.6459 0.3821 0.4521 0.4925 18 0.9758 0.7004
46 3o 0.5105 0.4723 0.3761 0.4356 25 0.9918 0.6759
47 =Y 0.1678 0.1622 0.2690 0.1493 47 0.9725 0.4339
48 W vk 0.4704 0.3589 0.3797 0.3828 31 0.9931 0.6361
49 ok 0.1316 0.2346 0.2254 0.1428 48 0.9682 0.4317
50 Y 0.3879 0.5356 0.6480 0.4685 23 0.9784 0.7061
51 HZEnk 0.4127 0.4502 0.4158 0.3928 29 0.9992 0.6527
52 AT 0.3588 0.6789 0.6176 0.4905 19 0.9639 0.7207
53 JREENA Bib 3t 0.4443 0.3467 0.3162 0.3499 33 0.9895 0.6099
54 PN 0.2641 0.1958 0.4303 0.2480 43 0.9479 0.5209
55 G I 0.4493 0.6508 0.4439 0.4791 20 0.9838 0.7129
56 ER 0.1860 0.2335 0.2649 0.1788 46 0.9896 0.4706
57 FAiR ik 0.5870 0.5094 0.5903 0.5400 14 0.9977 0.7484
58 0 U £ 3 0.2496 0.4866 0.4364 0.3319 35 0.9610 0.6056
59 1 gk 0.3784 0.5992 0.3919 0.4158 26 0.9775 0.6687
60 ] F 0.8304 0.8972 0.9938 0.8898 4 0.9973 0.9463
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Tab. 5 Results of settlement classification in Yunnan section of Yunnan-Vietnam Railway
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Fig. 5 Preservation of secondary station settlements and associated facilities
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Fig. 6 Kernel density distribution of primary and secondary station settlements
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